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irect r's Message 
May 1988, is the 27th anniversary of President 

John F. Kennedy's approval of the law designating 
May 15 as Peace Officers Memorial Day. The words 
at Gettysburg of another eloquent, and assassi­
nated, President are appropriate to honor "those 
who gave their lives that this nation might live." 

President Kennedy's predecessor, Dwight D. 
Eisenhower, had established May 1 as Law Day 3 
years before. While the theme of the 1988 Law Day 
is "legal literacy," one of the purposes of Law Day 
is to recognize the "support ... [of] those ... persons 
charged with law enforcement." In the decade 1977 
to 1986, the FBI's Uniform Crime Reporting system 
has recorded 875 law enforcement officers felon­
iously killed. While law enforcement has reduced 
the 1979 high of 106 officers killed to a new low of 
66 officers killed in 1986, this is still an unacceptable 
number, both in terms of the human tragedy in­
volved and in sheer economics. 

It is the duty, and the even greater moral obli­
gation, of every law enforcement chief executive to 
see that the officers in his or her command have 
the very best training and equipment available to 
protect themselves in potentially deadly situations. 
Two of my predecessors, William H. Webster and 
Clarence M. Kelley, recognized and advocated the 
use of ballistic vests and training in night use of 
firearms. "The decline in officers killed is partially a 
result of technology, the development of Kevlar, the 
ballistic fiber used in soft body armor," according to 
FBI Director Webster, writing in this journal. Ten 
years before, Director Kelley pointed out that night­
time "and dimly lit situations predominate the en­
counters that prove fatal to law enforcement 
personnel." For this reason, the FBI then placed 
greater emphasis on training for these potentially 
dangerous nighttime encounters. 

The loss of 875 officers in a decade is, and 
should be, sobering to every citizen. This repre­
sents more peace officers than all but the largest 

communities in this country have on their rolls-it 
is just under the size of the largest police depart­
ment in Virginia, for example. 

The man who led the FBI's efforts to success­
fully end the gangster era's bloody reign of terrror, 
J. Edgar Hoover, noted in one of the first Law Day 
messages, "The effectiveness of law is measured 
by the fairness, determination, and courage with 
which it is enforced .... Our society demands of the 
peace officer spotless integrity, uncommon bravery, 
and constant devotion to duty. It is fitting that Amer­
icans pause during the year to acknowledge a debt 
of gratitude to those who have been faithful to their 
trust." 

It is also fitting that the law enforcement com­
munity, represented by 15 law enforcement orga­
nizations ranging from the International Association 
of Chiefs of Police and the National Sheriffs' As­
sociation to the Fraternal Order of Police and the 
National Organization of Black Law Enforcement 
Executives, has organized the National Law En­
forcement Officers Memorial Fund to b~.ild a n;Jel11-... 
orial to the thousands of officers who' haV'~' givef-l..· 
their lives to protect their fellow citizens since our 
Nation began. . 

I wholeheartedly support this memorii:lI. As I . " 
said at the recent dedication of the FBI's Hall of 
Honor for fallen Special Agents, " ... they c,OLJId have 
chosen professions that paid far more; 'aemarl'ded" <' ._j' .'.'~ 
much less, and presented few dangers. Instead 
they chose to carry the badge . . . and accepted 
the responsibility to do their duty." The same words 
of tribute apply to every peace officer in this land of 
ours built on the rule of law. 

William S. Sessions 

Director 
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CRISIS 
A Computer System 
For Major Disasters 

" CRISIS suggests matches and lists evidence . .. it is up to 
a team of experts to review the case and to agree or disagree 

with the suggestions." 

On May 11, 1985, a fire swept 
through the crowded main stand at 
Bradford's Valley Parade football 
ground, killing 56 people and seriously 
injuring many more. The event was 
seen worldwide on television, and in an 
instant, West Yorkshire Police found 
themselves inundated with telephone 
inquiries from anxious relatives. 

Hardly had the flames died when 
there was an outcry for answers to the 
cause of such a bizarre disaster. Foul 
play was the early suspicion, and a 
murder inquiry was soon launched. 
Then there was the gruesome, and at 
first sight, impossible task of identifying 
the victims. 

After a meticulous and massive in­
vestigation, the cause was determined 
to be non malicious. This finding was 
aided by the use of MICA (Major Inci-
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dent Computer Application). This sys­
tem has since evolved into HOLMES 
(Home Office Large Major Enquiry Sys­
tem) which is nowadays the mainstay 
of murder inquiries. That left two key 
areas of police activity for which no 
computer program had been de­
signed-the work of the Casualty Bu­
reau and the identification of victims. 

Casualty Bureau 
Police assigned to the Casualty 

Bureau assemble lists with the names 
of injured, missing, and deceased in­
dividuals, as well as those who are un­
harmed. They also handle the vast 
number of telephone inquiries which 
any major disaster generates. The 
Bradford fire, unlike an air disaster, was 
an open incident in that there was no 
passenger list or its equivalent. A tele-

phone number circulated worldwide on 
news bulletins resulted in numerous 
calls being placed to the Casualty Bu­
reau. The lines were quickly jammed 
with callers. The standard documenta­
tion for Hie Casualty Bureau then in use 
required callers making a missing per­
son report to answer at least 23 ques­
tions over the telephone. These 
questions sought descriptive details of 
the missing person and his or her cloth­
ing. 

Such questioning, however, has 
four unwanted results. First, data ac­
quired in this manner tend to be inac­
curate. (The reader would be hard 
pressed at this moment to describe ac­
curately his or her immediate next of 
kin, including clothing). Second, callers 
who are asked to provide such descrip­
tive details begin to fear the worst. 



Superintendent Rand 

Third, the more details which are 
sought the longer the conversation, the 
greater the delay for other callers trying 
to reach the bureau. Finally, the stress 
to Casualty Bureau operators increases 
with the complexity of their task. 

Casualty Bureau personnel also 
have to collate the information of those 
who were actually involved in the dis­
aster. Documentation teams are sent to 
the hospitals (five in the case of the 
Bradford fire) to complete standardized 
forms of similar complexity. The com­
pleted documentation is sent to the 
Casualty Bureau, hopefully to be 
matched with missing person reports. 

Identification 

An early decision was made at 
Bradford to allocate one police officer 
to each dead body. That officer was in­
structed to visit the temporary mortuary 
to which the body had been removed, 
examine the body and its associated 
property, and then accompany it to the 
autopsy, taking copious notes through­
out. With this procedure, it was believed 
that the officer would have the best 
possible description of the body in 
question, although in many cases that 
description was limited to gender, a 
crude estimate of height, and at times, 
a brief list of property. 

Recovery of bodies from the scene 
had been meticulously documented. In 
no case was visual identification re­
motely possible, and for some, all den­
tal evidence had been destroyed by the 
fire. The officers charged with this grim 
task then returned to the Casualty Bu­
reau to embark on the process of com­
parison, elimination, and trial and error 
so that the most likely set of relatives 
could be confronted with remnants of 
clothing and metal objects which had 
survived the fire. Meanwhile, other of-

im 

ficers had to skillfully and sensitively 
question relatives of those most likely 
to be among the dead to gather a more 
accurate description than the one ob­
tained over the telephone. Figure 1 
shows the methods used and their rel­
ative degrees of usefulness given the 
unique circumstances applying to Brad­
ford. After 72 hours, all the dead had 
been identified, a remarkable result 
given the formidable task. 

Computer Assistance at Bradford 

As has already been mentioned, 
computer technology had been used to 
assist with the criminal side of the in­
quiry. While the Casualty Bureau was 
st:'I frantic with activity, a program 
based on MICA was devised by the 
West Yorkshire Police Computer Unit in 
an effort to assist with identification. In 
theory at least, the task of matching de­
tailed descriptions of missing people 
with detailed descriptions of dead bod­
ies should be capable of computeriza­
tion. Despite its hasty conception and 
execution, the program enabled a mUl­
titude of facts and figures to be assem­
bled. In at least two cases, the 
computer was actually able to help of­
ficers identify a particular body. The 
only documents needed for the opening 
of the coroner's inquest were the com­
puter printouts detailing in a common 
format the case for identification of 
each body. 

The Development of CRISIS 

The application of the computer to 
the aftermath of the Bradford fire pro­
duced sufficiently encouraging results 
to take into consideration the idea of a 
computer program written purposely for 
disasters. A small team was assembled 
to look at the options. This team was 
motivated by the Bradford experience 
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"[CRISIS] has the cap~bility w~ereby ~he parameters for 
comparison can be vaned to SUit the circumstances of the 

disaster. " 

and a determination that something po­
sitive shculd, if possible, come out of 
the tragedy. The likelihood of West 
Yorkshire Police having to dDal with an­
other peacetime disaster in the future 
was remote, and therefore, a program 
specification must have wider rele­
vance, especially since it was deter­
mined that no comparable program 
existed anywhere. However significant 
the Bradford experience, there was a 
da.nger that it would distort any com­
puter solution toward that unique scen­
ario. Therefore, the development team 
consulted with officers who had more 
experience in the field of disasters. In 
particular, advice was obtained from the 
Royal Air Force, British Airways, and 
Kenyons, London undertakers who 
have tended disaster victims since the 
1920's. 

The procedures of London Air­
port's Emergency Procedures Infor-

mation Centre (EPIC) were also noted, 
since it is probably one of the most fre­
quently tested and tried systems. Sig­
nificantly, this system does not concern 
itself with personal descriptions for the 
very reason identified earlier. The EPIC 
documentation system seemed to be a 
sound basis for general use and on 
which to base the Casualty Bureau's 
aspect of CRISIS. 

From the beginning, one thing was 
perfectly clear. Any program developed 
had to be sufficiently user-friendly to 
enable untrained staff to use it. Expe­
rience has shown this to be the case 
with CRISIS. Every field had behind it 
a "HELP" screen, whereby the operator 
needs only to press the key to get sim­
ple instructions to resolve any uncer­
tainty. 

West Yorkshire Police's Casualty 
Bureau is now fully computerized with 
CRISIS. Any caller reporting a missing 

person is asked to give only basic de­
tails such as name, address, date of 
birth or age, and the reason why the 
caller thinks that the missing person 
may be involved in an accident. As 
soon as the name is entered into 
CRISIS, an automatic search takes 
place and a list appears on the visual 
display unit of all those having that or a 
similar sounding surname who are al­
ready reported missing or listed as cas­
ualties. Callers are given a number to 
call in the event that the missing person 
should return, thereby enabling CRISIS 
to be quickly updated. 

As a computer application, the 
Casualty Bureau is relatively simple; 
identification is a more complex prob­
lem. The CRISIS development team in­
itially had to find adequate and widely 
acceptable documents. INTERPOL 
provided the answer, because in 1968, 
it produced Disaster Victim Identifica­
tion (DVI) forms. For air disasters, in 
particular, it is vital that police forces 
everywhere use the same forms when 
obtaining full descriptions of missing 
persons and dead bodies. INTERPOL 
has since produced a comprehensive 
manual on identification. This system 
had been used successfully as a paper­
only method in many international dis­
asters, notably jumbo jet crashes at 
Mount Erebus, Antartica (1979), Mount 
Fuji, Jap::m (1985), and Shannon, Ire­
land (1985). INTERPOL is presently re­
viewing its DVI forms in the light of 
these and other experiences. Nonethe­
less, it was clear that CRISIS had to be 
capable of using the INTERPOL forms 
as its input documents. 

Essentially, CRISIS absorbs de­
tailed descriptions of missing persons 
and dead bodies and then compares 
them. The vague nature of the ante 
mortem information, in particular, 
makes it essential that CRISIS does not 
eliminate the apparently impossible on 
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a particular characteristic. It has the ca­
pability whereby the parameters for 
comparison can be varied to suit the 
circumstances of the disaster. Tf ,us, for 
a fire, height and weight may not be too 
relevant, and a wide variation can be 
pre-set. 

Dental chartings are compared by 
CRISIS using the Federation Dentaire 
Internationale (FDI) system of dental 
charting. This is the INTERPOL stand­
ard and the one which is becoming the 
most widely used of the six or more 
main dental charting systems. When 
ante and post mortem data are entered, 
CRISIS will suggest the more likely 
matches in descending order of prob­
ability. For physical features, such as 
height, weight, eye color, etc., the sys­
tem lists these characteristics as "hit" 
or "miss" within the set parameters for 
the disaster. On dental matchings, it 
shows a mathematical match on an ar­
bitrary points scale. It will also print out 
graphics of the chart for expert scrutiny. 

One thing must be clear-CRISIS 
suggests matches and lists evidence. 
Thereafter, it is up to a team of experts 
to review t;'e case and to agree or dis­
agree with the suggestions. The com­
puter can only be as good as the 
information entered into it. Even ante 
mortem dental charts have been found 
to be less than totally accurate. CRISIS 
goes some way to compensate for this 
by not eliminating the apparently im­
possible. Thus, a tooth shown on an 
ante mortem chart as extracted but 
which is very definitely present on the 
dead body is not rejected in the match­
ing process. The system also accepts 
the fact that ocassionally, dentists have 
been known to make mistakes. Even 
so, there comes a point where the com­
puter cannot replace human guile, in­
tuition, and experience. 

Besides the matching processes 
described, there is an English search 
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BRADFORD CITY FIRE -
IDENTIFICATION METHODS 

Identification 
Pointer 0 20 40 60 80 100% 

Sex -=-------=~--=--=----=-__ =--100% 
Circumstantial 88% 

Property-Positive • 82% 

Vehicles 70% 
Age (± 10 yrs) 62% 

Clothing-Positive 60% 

Height (± 4") 60% 

Dental-Positive 48% 
X-Rays (Non Dental) 32% 

Autopsy 26% 
Property-Probable_ 14% 

Dental-Corroboration_ 10% 
Skeletal Abnormalities __ 10% 

Clothing-Probable __ 10% 

Stomach Contents ..... 2% 

Tattoos_2% 

facility whereby the entire data base 
can be searched for RED garments or 
individual BANK CARDS in an effort to 
do rapid matches on individual bodies 
when compared to the missing and un­
identified persons. 

Another large element of CRISIS is 
its administration package. Such mun­
dane, though important, matters as rec­
ords of employee hours worked, costs, 
and statistics can be entered for docu­
mentatio:1. 

Overall, CRISIS is a powerful com­
puter system (between 0.5 and 8.0 me­
gabytes of memory and 1 to 408 
terminals connectivity) capable of 
bringing order to the chaos of disaster 
and speeding up the necessary proc­
esses of the Casualty Bureau and iden-

tification. it was tested using data from 
the Bradford fire and from the Manch­
ester air disaster (August 1985) in 
which 54 people died when a Boeing 
737 airliner caught fire on take-off. 

Zeebrugge 

On the evening of March 6, 1987, 
the Townsend Thoresen roll-on/roll-off 
car/passenger ferry, "Herald of Free 
Enterprise," left Zeebrugge in Belgium 
for its home port of Dover. It is now 
known that the ship's bow doors were 
open as it gathered speed. Not far past 
the outer harbor wall at Zeebrugge the 
ship capsized. It was carrying some 
550 passengers and crew and its ve­
hicle decks were laden. By far, the ma­
jority of those aboard were British, and 
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of those, the majority were from the 
southeast of England, Kent in particu­
lar. The disaster was clearly in Belgian 
waters, but the main focus was in Kent. 
Kent police very quickly set up a man­
ual Casualty Bureau at their Maidstone 
headquarters and dispatched a number 
of officers to Zeebrugge. 

In very much the same way as at 
Bradford, this was an open incident. 
There was no passenger list and it re­
mains to this day impossible to say pre­
cisely how many people were on board 
the vessel. West Yorkshire offered 
CRISIS to Kent police for what seemed 
initially to be a straightforward, if tragic, 
application. In any event, West York­
shire officers were in Kent and Zee­
brugge for the next 64 days, so long 
was the recovery operation. 

Two important decisions were 
made early. First, it was accepted that 
CRISIS would not be used in its Cas­
ualty Bureau role because of the time 
factor. Second, it was clear that CRISIS 
was under a test and would run in par­
allel with Kent's manual identification 
system. In fact, CRISIS came to be re­
lied on more and more as the days pro­
gressed, but it would have been 
foolhardy in the extreme to rely from the 
outset on the then untried system. A 
key factor ill the decision to use CRISIS 
at all came from Belgium where the 
Gendarmerie, charged with the identi­
fication task, were using the INTER­
POL system-the very system on 
which CRISIS is based. 

There has been much ill-informed 
and insensitive criticism of the efforts 
which were made to produce an accu­
rate list of casualties and survivors. He­
roic efforts were made by several 
agencies in Belgium to produce accu­
rate lists but language differences, cou­
pled with the urgency of the rescue 
need, conspired toward duplication and 
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confusion. The resulting data had to be 
regarded with caution, and despite the 
earlier decision not to use CRISIS in the 
Casualty Bureau role, its facilities were 
in fact used to assist. 

It was in its identification role that 
CRISIS was put to a rigorous test. As 
they were recovered from the ship, 
bodies were taken to Zeebrugge Naval 
Base where every detail of the physical 
description, property, and clothing was 
recorded by Gendarmerie officers onto 
INTERPOL forms. Bodies were also 
photographed and fingerprinted. The 
forms were completed in Flemish and 
faxed to Maidstone from Zeebrugge. As 
a precaution, copies were also sent on 
the overnight ferry to Dover. A similar 
process took place in reverse; the night 
ferry from Dover brought completed 
ante mortem forms for the Gendar­
merie. 

Thus was set up a parallel identi­
fication operation in England and Bel­
gium with a mutual and total sharing of 
information. Interpreters translated the 
forms into English. After the recovery of 
53 bodies, it became clear that the risk 
to the divers was such that no more 
bodies could be recovered safely until 
the ship was brought upright. That 
process took several weeks, during 
which there was time to take stock of 
identification procedures. While the 
bodies initially recovered were suitable 
for visual identification, it seemed ob­
vious that as time passed, the other 
bodies would be less readily identifia­
ble. As soon as the first 53 bodies had 
been identified, the CRISIS forms were 
themselves translated into Flemish. 
Thereafter, all of the 135 bodies later 
recovered were documented in English 
by the Gendarmerie onto CRISIS 
forms. All the documents were faxed to 
England for assimilation into the man­
ual system and into CRISIS. For oper-

ational reasons, the Identification 
Bureau was moved to the Dover police 
station. 

It was possible during the course 
of the incident to modify and improve 
the computer programs. A property in­
dex was written to handle the large 
amount of identifiable property re­
covered from the seas around the Her­
ald of Free Enterprise; passports in 
particular were entered in this index. 
More importantly, dental charts were 
put into CRISIS at Dover by a small 
team of odontologists who encoded 
ante mortem dental charts obtained 
from British dentists and the post mor­
tem chartings faxed across from Zee­
brugge. All of the recovered bodies 
have been identified. 

Conclusion 
CRISIS has proved to be a pow­

erful tool for use in major disasters. It 
is capable of being used by a staff who, 
though familiar with computers in a 
general way, are not necessarily con­
versant with CRISIS. After minimal 
training by West Yorkshire officers, the 
system was used most proficiently by 
Kent policemen who, before the 1',I'.sas­
ter, had no knowledge whatsoever of 
CRISIS. The system is simple, yet ef­
fective, and a number of police forces 
in the United Kingdom and elsewhere 
are installing it. Further details on CRI­
SIS can be obtained from: 

ISIS Computer Service 
Elton House 
12 Gloucester Road 
Bishopston 
Bristol 
Avon, BS7 8AE 
Telephone: (0272) 428191 
Telex: 449071 
Fax: 425752 




